Fluorescence Observation Apparatus 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

2. Description of the Related Art 
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SUMMARY OF THE INVENTION 

mu>xo)mmmizi^m-r^i^m^^^^mv. &.T(D^n- (d. (2) ^m^ 
't^^oizmm^^mn(Di^^^i:m$i^m^^^(Dmmf)m^^nx\.^^o 

0. 5NA^NA,<NA (1) 
N A , < n ( 2 ) 

dciT, N A .itmm^^mo^mM-r^ytmcDo'^m^^mizjs.^^ytm^K m 
$mn±xytmt r^t^M ^ o j^ t ^ m p j^Mtmipi^y > x (Dm ± m a 
nitm$imn^unr^mm(Dmmmx$>^o 

^fz. ^mMomytmmmma. mm^i^ (d izR?Lxur<D^i'¥ d') 

^m&L. $^){CU^T(0^# (3) ^m&-r^^olZmmU^mo(D±^^i:mi 

m^myt^^(Di^m^n^^^tix^^^. 

0. 5NA ^NA,<0. 95 NA (!') 
NA,<NA2^NA (3) 
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T. tifm\^<it. ±$i^{^ (1) izix^x. aT<D^^ (1") 

0.75NA^NA,<NA (1") 

X. jf?sL<«. i^ATc75^f4^ (4) ^m&r^, 

NA2< n (4) 

*^BJ(D^^m^-Sm«, ±IB^f4^ (1), (2) <&?iS-r^^ifigf3*3l.> 

T. <if*b<«, I^;T<7)^# (5) ?^?i£-r-5. 

O.l^NAa-NA, (5) 

mmm umi^t^ ffi mm ytq-^^/Mmt%-&^^^m g * w l , mmm □ p ^ 

iii^mu>X(DmitLmiz^B-r^^myt^m^mi.. urco^i^ n). (2) 

0.5HA^NA,<NA (1) 
N A , < n ( 2 ) 

^^Tzmmommmmizmmx. m»bxmmmys.m^mmmm^mm 
■r^zLf)^x^^o 

These and other features and advantages of the present invention will 
become apparent from the following detailed description of the preferred 
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embodiments when take in conjunction with the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

m 3 ityt^mi^<D6^^mMm'^^(D-'m^^-rmv3b^, 

m 5 \tmnmt(DmTB^^-rmx'$>^. 

m 6 itmmcDummm^^-rmx&^o 

-So 

mx$>^c t^^-rmx$>^o 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

M^=^m\^-^^xun-^tm<yt^m^t. mmyt^wm ^mt^mn t (Dm\zm 

^LT. mnmM\tmmmm^(D-m^mM^it^m^mu^mLx\.^^o z. 

iimm\^ti.\^^^o\z. mM^^um\^x\^^^o z<Dmm. ^u>xx±c^^m 

rcD^i^ (1), (2) ^mSi-r^^oizmmm^macDi^^^tmmi^myt^m 
cDmmiim^^nx^^^^o 

0. 5NA^NA,< N A ( 1 ) 

N A , < n ( 2 ) 
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^jii#-r^cD;5^<^^^LTii-5o (1) it. p^m^mf)^. nmu>xm±m 

sfe. (1) <D±m.^±m^ t, mM^7!}mmu>xizA^Lys.<:f3. 
^fz, (2) it. \f^mytm^mnm-v±KmLt^^^^ t^m^Lx^^^^o 

*fc. ^mm(D^^mm'^mit±mmmzi^i.^x. ^^ma (Dmm^mmx$) 
-So ;inizj:io. um^±:^\^ ( 3 6 0 ^) <bmmizm^Mx^ ^(dx. mmj^ 

T(D0kn- (1') ^i^sb, 5 ^ (ci^TcD^jt (3) ^ms:-r^.koizm$i^^ 

0. SNA ^NA,<0. 95 NA (1') 

NA,<NA2^NA (3) 

zzx\ N A,,itmm$&^mD^mm-r^mm(Do-^m^^mf}^ibmnrz^m. m 

(1') (1) tmc^oiz. p^m^^^<Dmmmmt:m^Lx\^^^ 
o dCT-, ±m^±m^ tmm^(D^m^-i'^izmux^ti.\^^. $>^i^it. mm 
^^mnizmmLys.<ys.^o ^tz. ^# o) it^m^mcomi^m^^m^-r^ 
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f^t^ (3) (D±m^±m^ ici!^u>XizxmLys.i^mmm!}^m^^(D-v. mm 
^fz. ±fe^f^ (1), (2) ^m^-r^mmizio\^^x . (u (Df-^t>o{c 

0.75NA^NA,<NA (1") 

±ie^# (1") ^T^^-r-st. i^M7t^75^\ ct «9*^^|&^>X(7)Miasl5^iiig-r 
^fc, ±iB#i# (1'), (3) ^m&-r^mf^\z^\,^x. miz&.ycD^ii^ (4) 

N A 2 < n ( 4 ) 

X. mnizmmi>rzmmytM^xun\zmm^n^(DX. pjjmo) 

Sfc, ±ia^f^ ( 1 ') (3) ^^ibt^^^^^OlZ. NA2tNA,0^75^' 0 , 

0 . 1 ^ N A 2 - N A 1 ( 5 ) 

is^ti ^>X(sw 1.35 &.±^^-r^ z hf}^ ^ 0 mm V ^ ^ izir ^ 
t. u>xmmf}^^K)mi^m^^, mm^(Dmj^m^izT ^ z. l^^x^ ^(dx. 
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ft(r*5tt^^fi mm ^Di. ti^\y yxoMj^^mm^ f ii-r ^ na,= 
Di/2 f Lfi.i>. mmiz, ±iBi^fflij7t«its. ^mm^ntzd&^momcDm'bif^m 
(Dmm^mj&Lrzmiizum±xytmt^t>^ytmi t^^o zhizts.^. ctox, 
i^m-^ntzm^mnmiz^n^p^m mm) 2 t-r^t, na2 = d2/2 

f iif^^. 

ri.:h. m 1 izm-tJEiLmmmm-^ 1 ■3®:!- hT-^i^-r-s c ^ =b-e#-s*^ 

n-^m < ^^m^ ii^m xTzm^mmmmx $> T , mtmomntmmmm^ 

■r^i^m^^^^^L. ±.m<D^i!^ (1), (2) ^m&-r^<koizmm^^mu 

(D «i fig f m -5 c i mys.mftmm o^it-^^x^^ mytmmmm 

Lrzm(D^i!¥^ms.t^o 

£AT. ^mm^^mmmizj;ommizmm-t^o 
mmm 1 

mmmmit, iEiLm(Dmum^&^mfS.LLxi^^^. miizii\^^x. lEiLmmm 
, ytmi/j^^mm^nrz^izit. m9vm./}^^^^^isi,Uj&^n^^^^mtix\^^^ 
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ct ^ {Class nxi/v^o *;^c, JaJ^7t(7^^^t^i:S;Kl^r L, mmr^m^(Ditt 

yt\t. tfmu>x6iz\^f}>'i>x&M-^ti^o ui^. :^mmmxit, mDmi4t 
nm V y x<Dm \z \t . mm^^ % 2 ^m^i^-f ^ u y x-h^^ ^ , ltz^^-^x. ;i(d 
uyx^^^myt^^izm-^-r^, 

mm^it. mmu>X6^iffLxumi nzmm^n^o mm ixummn 
izj:':>xmyt-^m^-r^o ^tz. mmt^cD^mhum i ix^m^n^. m^t 

/v^ij^^^mm 5 ^mmvx. m 2 (Di^^m^u-m 7 izxmr^o 

4 {C^-r=t e» fc, ::(DW-nW-m>&it. 4 0 0 nmJ^/.i:7 0 0 nmiy.TC)jgiS 

m2 (Dm^m-^mM 1 \tm.WLy 4 )vy- Ln\tn^^^m^x$>^x. m^ro 
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:kiz. mn^$i 4fi^ibmiii^nrz^iz-D\^^xmm^^<. mi ^rzitm2 iz^-r 
Tt^^i^-r-STt^i^gis 1 3 i^^ma) ^m-t^. m^\z^\^yx. d\\t.^m'i^ 

g|5 1 3 (D^gT^b 0 , d 2 «^^jllfB 1 3 <7)|^flT*-g>o 

**]5g^JT«, CCD d 1 eh d 2 orBT^MW^*^ilii-r-5o Lfc5^)^'oT. %mf3^ 
b d 1 / 2 (7)Sg|||H$,^^it3tg|5 1 2 t^mmU 1 3 (DJ^#^ii3§b;^C7fe|g7&^ 

izfs.^o ^fz. ytm^-^ 2y 2 (Dmmtz$>^^mytm 1 2 t^t^iggp 1 3 
w^MML-fzytm^K t^m^^i s^mm-r^^ncDo-^m'h^mizjG.^^^u. 
-rr^t:>^[Hm^nizr^i>o 

^mmmxit. ^mmu^iniz^mmui s^m^-^xi^^^o ^KDfzsb. ^mm 
u 13 it s 'Dpmn^iz.^A^nx \^j> o fs.^. mjL\tt.jf nw-m:f)^x(D^ o u 
mmr^^imiz^m^mm (□-}-) -r^r^^Lx, ^mytmi 2 ^mii^Lxh^ 

^mmmxit. mmyt^Wi2izmn^^i 4^imm^tixi^^(Dx. mnmi4 

^fj§§ 5 ifSM^n. n^vyx^\zx^-t^. ^lt, nmvyx^ (f^mtiw 

6aT*7tL, ^Z.\zmn^Vi 4(Di^^Wi>^-t^o ^UT, Mtl 1/ > X 6 tti 

%fz. \zm^^ o \z. \ \\tmm.\ 4 h-mzi^m^nx^^^. ^% 

1 4 (Sj^^* CO t/^ (7) T . X ^ F ;tf ^ 7. 1 5 <h ;^ - ^ X 1 6 (Ofellc 7. 

'^-U-- 1 7 ^^AyT^FB^^fg^LTl^^o ^ LT. C (D^F^Kci^M 1 4 (chlit 
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3^ 1 1 ) ^mcii^sbx^^^c ^mmmx'it. z(nmm i 4 «7K ( n , = i . 33 
3 0 4) Th^o 1 8ittimu>X6<D9ci^u^u>x-c^^o s , ^^mm 
(DM<^u>X6 itmmu>x-^$>^(D-v. ^^^^u >x 1 8 tti^'^-:fs^x 1 
6 comizit-i -7 - 3 y ^ ^ A I 9 75^' * -5 „ 

:^mmm(DM^\^>xe it. ^p^a ¥6-160720 ^'Amizm^^ni:^^^ 
ti<mu>xx'. i^mitAoi^. mn^ (na) «i. 0, m,^.mmit4. 5 mm 

T-$)^o MPg|5*r47&^SHe$nTt/^-5^4S2 a^e>>t*#jlx>X(7)Hi{4K6 

1 3 a)^fl d 1 « d. 1 = 4 . 5 mm, f^^d 2 « d 2 = 2 . 5mmT*^oJ:o 

1/ >Xc7)tt^L : L = 2 X 1 . 0X4. 5 = 9mm 
U>X 6 (DBi® 6 a IZ^m^ ntz^MM^ 1 3 (D^I-flD 1 = 9 mm 
M^U>X 6 (Z)Btffi 6 a nfcTt^)©^ 1 3<7)|^^D2 = 5 mm 

n^MHi<^u >X(D^mtu-rMmf)^^j^^^mu^{t. 

P^m^B(DmDlkN A ,:NA, = 5/(2X4. 5)=0. 56 
^fj7iej|C^P,P|&N A 2 : N A 2 = 9 / ( 2X4 5 ) = 1.0 

i:75:^o ^^0, mum^^O. 5 6 b 1 . 0 ^ T 0) r^T SI) S 3^ O 

>Xe ^iii^t"^ C <h {C75:-5)o 

«3JAti, dl=4. 5mm, d2 = 3. 5 mm<Dm^it&.T (D ^ o izrs. 

-5. 

VyX 6 cDlf ffi 6 a tlfcT^^i^gU 1 3 ©^flD 1 = 9 mm 

1/ >X 6 CDBtffi 6 a {CS^ ^ nfcT^jg 1 3 (Dl^gD 2 = 7 mm 
F^fflTt^CDM PicN A ,:NA, = 7/(2X4. 5)=0. 78 
n{|iJ:)16i^<?)BBn^N Ag : N A2= 9 / (2X4. 5) =1. 0 

m^d^^-hmmvyx^^myii^^mi-^. mi \z^^-^. mi \z%zm^nx\^^ 

-ST^^Sfi, dl=4. 5mm. d2 = 3. 5 m m O PjI □ ^ffl (.^ fcJ^-^ <7) t) 
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o 

Tii^c ^fz, ^^(Djz^iz. u>X'p'\j>^xm^-t^^m^^ (^(o^mwi^ 
^oti:M^uyxx$)-oX'h. I- > x<D^m^^ ^ mi^^^wmizmm ^ ^ ^ 
:i<D^^iz, ^iitMxitmmx$>-Drz^mm^(Di&mf}^. :^mmm(om^izj:ti 

un\zmm-^n^mut^(D^m.^^^-B\zfh^<t^^}z-h^x^^o x-ox. 
^(Dy ^-vu^^mm\zmM-r^zL }^f)^-^m\zt^^„ :l(d^\z^\z. i^-^mm 
fCcttitf. \tmim^m-t£.m^x . ^^tzmm(Dmmmm\zmmt^mtbx-mmim.f^ 

-kmm 2 

6\t<^mw-7 - 3 5 9 8 smzm^^nxi^^^i^i^uyxx. ^(DiBmite ofg 

€){iS2 a/)^ibM'^u>X(om^m6 a ^x(Dr^izh^^mn:<DikmiBm\t2iB 
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Tr$)S, ^fc> maU^i 4 (D^mMU 1 3 (DnUd Htd 1 - 4 . 5mm. l^fl 

d2«d2 = 3mmTfe-l)o ckoT, 

*t#l U >XCDIii^L : L = 2 X 1 . 4X3 = 8. 4mm 

n^U>X6 (Dmme a lC^^$n;^C7ie^3^^ l a c^ntiD l = 9mm 

n!^]^>X 6 (Dmm 6 a (CiS^$nfc7lc:^i©IH5 1 3 (DF^flD 2 = 6 mm 

it. 

\f^mt^m(DmQW(.N A ,:na, = 6/(2x3)=!. 0 

^fiiJ^i^(DF?BP^N A2 :NA2=9y(2X3)=l. 5 
i;5:^o CdT?, NA2=1. SCD^-^JJ, N A2J^^**r'^U'>X(Dft:^MPicN A 

1. A^m^^o ^cDfcfi6. ^M±. 1/ >x<D#-e7t^75^"$ij^$ n, NA2 

U > X 6 ^ il jg-r -5 ^ t 7i <2> „ 

*ii]5S^j{3'(§£^nTi^-2){g^ 6 0 i^, F^pfci. 4 (Dt^imu yxh. nmmi 

^zt^x^^. ^LT. mmyt^izMLxmnmi 4 ^^m.'^mizmi^irnit 
^vi„ z(Dj:ots.m^iz^o. Mmmiz^\.^mf&^^ts.m^mmL. m^^m^ 

mm^mm Ltc^ho^x. ^^^m^m^ izmmLxn<m^^mm-r^ ztx\ 
mmm<Dmm^mmm^mmr^h(Dx$>^o 

mmm a 

m a ^j5S«?ij<7)m^*)^]5feM 1 tmcx$)^. ^MMU 1 3 <Dm^tp^m(Di^^ 
^(D^^^^mm 2 mn^^ 4 cD^tmrn^ 1 a d 1 d 1 = 3. 
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9mm, I^S d 2 tJ d 2 = 3 . 3mmT*'2>„ =t-s>T, 

M!^U>X(Dm^L : h= 2 X 1 . 4X3 = 8. 4mm 

nmi^ >x 6 (Dmm e a tzi^m^ntz^m)^^ i3<DnsDi = 7. s mm 

V yX 6 (7)11 ffi 6 a nfcTt^iii^ 1 3 »F^flD 2 = 6. 6 mm 

[Hm%Wi(Dmu^N A , : N A , = & . 6/(2X3)=l. 1 
n{l'J7ti^(Df^PiCN A2 : NA2= 7 . 8/(2X3)=l. 3 

x&^mm't^:it\zti^o 

ZO)^^. Un 1 1 ^^^^LTV^-5^S^S 14 (tK) cDS^^ (1. 33304 

. mys.Mytmm^^pimizu^^o^ 

j^±, mmmx^t±xiEiLmmmm^timizLrmmLrzy}K ^mmitmitm 
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